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Abstract 

Background: Ethnic minority groups have higher prevalence of cardiovascular disease (CVD) and type 2 diabetes 
mellitus (T2DM). We assessed general practitioners' (GPs') performance with respect to the pharmacological 
prevention of CVD in patients with T2DM from different ethnic backgrounds in Oslo. 

Methods: Of 1653 T2DM patients cared for by 49 GPs in 2005, 380 had a diagnosis of CVD. Ethnicity was 
categorized as Norwegian, South Asian and other. Risk factor levels, medication use, achievement of treatment 
targets (HbAlc < 7.5%, systolic blood pressure (SBP) < 140 mmHg, total cholesterol/HDL-cholesterol < 4) and 
therapeutic intensity (number of drugs targeting each risk factor) were recorded. Chi-square, Wald tests and 
multiple linear regression analyses were used. 

Results: Of the 1273 patients receiving primary prevention, 1.5% had their HblAc, 4.8% SBP and 12.7% lipids levels 
above treatment thresholds without relevant prescriptions. Among patients on pharmacological therapy, 66% 
reached the HbAlc, 62% SBP and 62% lipid target. Proportions not achieving the HbAlc target were 26% in 
Norwegians, 38% in South Asians and 29% in others (p = 0.008). Proportions not achieving the SBP target were 
42% in Norwegians, 22% in South Asians and 25% in others (p < 0.001). Of those not achieving the HbAlc and SBP 
targets, 43% and 35% respectively, used only one agent. 

In secondary prevention, 0.8% of the patients had their HbAlc, 0.5% SBP and 7.4% lipid levels above treatment 
thresholds without relevant prescriptions. Among patients on pharmacological therapy, 65% reached the HbAlc, 
64% SBP and 66% lipid target. Proportions not achieving the HbAlc target were 26% in Norwegians, 47% in South 
Asians and 40% in others (p = 0.03). Proportions not achieving the SBP target were 36% in Norwegians, 22% in 
South Asians and 56% in others (p = 0.050). Of those not achieving HbAlc and SBP targets, 49% and 21% 
respectively, were on mono-therapy. 

Conclusions: Norwegian GPs comply reasonably well with guidelines for pharmacological prevention of CVD in 
T2DM patients across ethnic groups. However, lipid-lowering therapy was generally underused, and the 
achievement of treatment targets for HbAlc in ethnic minorities and for BP in Norwegians could be improved. 
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Background 

Cardiovascular disease (CVD), in particular coronary 
heart disease (CHD) and cerebro-vascular disease, are 
the major causes of morbidity and mortality in patients 
with diabetes [1,2]. In Europe, ethnic groups with origin 
from Asia and Africa have a higher prevalence of type 2 
diabetes mellitus (T2DM) [3,4], higher age-adjusted dia- 
betes mortality rates [5] and standardised CVD mortality 
rates [6] than the majority population. 

In several Western countries, improvements in risk 
factor levels and better treatment for CHD have con- 
tributed to reduced CVD mortality in both the general 
population [7-12] and in individuals with diabetes 
[13-17]. Data from the UK reveal that these improve- 
ments have not to the same extent benefitted ethnic mi- 
norities like South Asians [18]. 

Because patients with highest risk also gain most from 
interventions, they should be identified and prioritized 
by their general practitioners (GPs) [19]. Pharmacological 
therapy to prevent CVD in individual patients should 
therefore be based on estimated absolute risk for future 
CVD [19,20]. Intensive interventions targeting multiple 
risk factors to prevent CVD in T2DM patients with ethnic 
minority backgrounds are needed to reduce ethnic dispa- 
rities in long term health outcomes [21-23]. To our know- 
ledge, only two diabetes specific risk algorithms, those 
developed by The United Kingdom Prospective Diabetes 
Study (UKPDS) Group [24] and the New Zealand Dia- 
betes Cohort Study Group [25], include ethnicity as a risk 
factor. However, guidelines must be tailored to fit the 
individual. Too intensive glucose-lowering therapy (e.g. 
aiming at HbAlc < 6%) may increase mortality in pa- 
tients with previous cardiovascular events [26] or in 
elderly patients with a long duration of diabetes [27]. 
Similarly, intensive anti-hypertensive therapy, aiming at 
systolic blood pressure (SBP) well below 130 mmHg has 
also been questioned due to increased risk for hypotension 
and adverse drug reactions [28]. Moreover, interventions 
to reduce blood pressure below 120 mmHg have not been 
shown to reduce cardiovascular risk [29] . 

Compared with the majority population, ethnic mi- 
nority groups in Norway have a higher prevalence of 
self-reported CVD and diabetes [30], increased suscepti- 
bility for diabetes for a given level of adiposity [31], and 
are on average younger at the time of T2DM diagnosis 
[32]. Despite receiving more intensive glucose-lowering 
therapy, they also have poorer glycaemic control [32]. 
Regardless of ethnicity, important processes of care mea- 
sures are comparable, but only one in four of T2DM 
patients in all ethnic groups, receiving care in general 
practice, reach all national treatment targets related to 
HbAlc, BP and lipid levels [32]. 

The aim of this study was to explore GPs' adherence to 
the guidelines for pharmacological primary or secondary 



CVD prevention in T2DM patients [33,34], achievements 
of treatment targets, the intensity of treatment, poten- 
tial overtreatment and to estimate the 10-year risk for 
CHD in Norwegian and South Asian patients without 
known CVD. 

Methods 

Design, setting and participants 

Cross-sectional data from electronic medical records 
(EMRs) from 11 practices (49 GPs' with 58857 listed pa- 
tients) from multiethnic parts of Eastern Oslo were used 
[33]. A specially designed data programme was used to 
identify patients with diabetes and to capture predefined 
data from the EMR from the years 2003-2005. Data 
regarding HbAlc, SBP, DBP, microalbuminuria, body 
weight and foot examinations were from 2005, for eye 
examinations from 2004 or 2005, and for s-cholesterol 
and smoking habits from 2003 to 2005. A total of 2064 
patients with a diagnosis of diabetes were identified. As 
our aim was to explore GPs' adherence to guidelines for 
T2DM, we excluded T1DM patients (n = 103), T2DM 
patients with two or more diabetes related hospital visits 
the previous 12 months (n = 178) as they also had in- 
complete information of current medication, those with 
less than six months of follow-up or who had moved or 
were deceased (n = 128), or who had incomplete infor- 
mation about the country of birth (n = 2), leaving 1653 
T2DM patients cared for by their GPs to be included 
in the present study. The study was approved by the 
Regional Ethics Committee West, the Directorate for 
Health and the Data Inspectorate. 

Variables 

Patients who according to the EMR had a diagnosis of 
angina pectoris, previous myocardial infarction, stroke 
or transitory ischemic attack, or intermittent claudica- 
tion, were categorized as having CVD and thus requiring 
secondary prevention (SP) to reduce their risk of new 
events. All other patients were considered to require pri- 
mary prevention (PP) of CVD. 

According to the Norwegian national general practice 
diabetes guidelines from 2005 [33,34], diabetes patients 
without CVD should have anti-hypertensive therapy if 
their BP > 140/90 mmHg, and lipid lowering therapy if 
their total cholesterol/HDL-cholesterol ratio > 5.0 and 
they had at least one additional risk factor (current anti- 
hypertensive therapy, smoking, microalbumiuria or a 
family history of premature CVD). For diabetes patients 
with CVD, the corresponding treatment thresholds were 
BP > 140/90 mmHg and total cholesterol/HDL-cholesterol 
ratio > 4.0 irrespective of other risk factors. Treatment 
targets were: HbAlc < 7.5%, SBP < 140 mmHg, diastolic 
blood pressure (DBP) < 85 mmHg, and total choles- 
terol/HDL-cholesterol ratio < 4.0 [33,34]. 
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Age, gender, recorded measurements of CVD risk 
factors, patient's age when diabetes was diagnosed, 
disease duration, and prescription data were captured 
[32]. For HbAlc, SBP, DBP and lipids, the most recent 
results were selected. 

Prescription of glucose-lowering therapy (anti-diabetic 
agents, insulin or any combinations), anti-hypertensive 
(angiotensin converting enzyme inhibitors, calcium chan- 
nel blockers, alfa blockers, beta blockers, angiotensin II 
receptor antagonists, diuretics, or any combinations), 
and lipid-lowering therapy (statins) were dichotomized as 
"yes" versus "no" for all three therapy groups. The inten- 
sity of treatment was categorized by numbers of agents 
used in combination to target elevated BP, and to lower 
blood glucose. Because too intensive treatment may 
put patients at increased risk for side effects like 
hypoglycaemia and hypotension, we identified patients 
on glucose-lowering therapy with HbAlc < 6.0% 
[27,35] and those on anti-hypertensive therapy with 
SBP < 130 mmHg or DBP < 65 mmHg [28]. 

Ethnicity was based on self-reported country of birth 
as recorded in the EMR, and categorized as: Norwegians 
(including about 2% from other Scandinavian countries 
or Western Europe/North America), South Asians 
(Pakistanis, Sri Lankans and Indians), others (from 
other low- and middle income countries). 

To estimate individual 10-year absolute risk for CHD 
for patients without prior CVD in the two largest ethnic 
groups (Norwegians and South Asians), we used the 
UKPDS Risk Engine version 2 [24], which includes age, 
gender, diabetes duration, HbAlc, SBP, total cholesterol, 
HDL-cholesterol, smoking status (never, past or current 
smoker). 

Statistical analyses 

Chi- squared, one-way ANOVAs, T-tests and Wald tests 
were used to test differences between proportions and 
means in the groups. Because HbAlc values were highly 
skewed, they were log-transformed and presented as 
geometric means (estimates with 95% confidence inter- 
vals, transformed back to the original scale). Genera- 
lized linear models were applied to estimate means for 
the CVD risk factors, the proportions receiving pharma- 
cological therapy, and the proportions not reaching 
treatment targets, all adjusted for age and gender. The 
geometric mean values for HbAlc were also adjusted 
for diabetes duration. 

HbAlc was recorded in 95%, BP in 91%, total choles- 
terol in 94% and smoking habits in 59% of all patients, but 
the complete set of variables to be used in the UKPDS risk 
engine was available for only 54% of Norwegian and 43% 
of South Asian patients. We therefore used multiple im- 
putation techniques for individuals with incomplete data 
as this is the recommended procedure to limit bias due to 



missing data when values are missed at random [36] . Age, 
gender, ethnicity, BMI, glucose-lowering therapy, anti- 
hypertensive therapy and lipid-lowering therapy were 
used as predictors for the imputed values and five im- 
puted datasets were created. Multiple regression models 
were applied to estimate age- and gender adjusted 10- 
year mean risk for cases with complete data and for all 
cases after imputation and pooling of the original and 
imputed data sets. 

Two-sided tests were used and p-values < 0.05 were 
considered statistically significant. The analyses were 
performed with SPSS 19.0 for Windows and Stata 12. 

Results 

Of the 1653 included patients with T2DM, 1273 (77%) 
had no CVD diagnoses (PP group), whereas 380 had one 
or more CVD diagnoses (SP group). South Asians were 
youngest both in the PP and SP group, being on average 
13 and 18 years younger than Norwegians at the time of 
diabetes diagnosis (Table 1). In the PP group the pre- 
valence of current smoking was lowest among South 
Asians (p = 0.001). 

Primary prevention of CVD 

Among the 1273 T2DM patients without established 
CVD, 95% had their HbAlc, 90% SBP, 94% total choles- 
terol and 58% smoking habits recorded. Differences 
between ethnic groups for these processes of care were 
minor and significant only for BP-measurements which 
were less prevalent among South Asians. In total, 950 
(75%) received pharmacological glucose-lowering, 700 
(55%) anti-hypertensive and 401 (32%) lipid-lowering the- 
rapy. Of those on pharmacological therapy 66% reached 
the HbAlc, 62% SBP and 62% lipid target. 

Age- and gender-adjusted mean values for SBP, DBP, 
HDL-cholesterol and geometric means for HbAlc (also 
adjusted for diabetes duration), differed significantly 
between ethnic groups (Table 2). In accordance with risk 
factor levels, glucose-lowering therapy was prescribed 
more often and anti-hypertensives less often to ethnic 
minority patients compared with Norwegians, but the 
proportion not achieving treatment targets still differed 
between ethnic groups. Although lipid-lowering therapy 
was prescribed less often to minority patients, the pro- 
portion not reaching the lipid target did not differ be- 
tween the ethnic groups (Table 2). 

Treatment was more intense in those not achieving 
targets for hyperglycaemia and SBP (Table 3), but 43.4% 
and 35.3% respectively used only one agent. Among the 
82 patients on glucose-lowering therapy despite having 
HbAlc < 6%, 6 patients were > 75 years, 4 had a diabetes 
duration > 10 years and 17 received two or three glucose- 
lowering agents (Table 4). Among the 154 patients on 
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Table 1 Characteristics of 1653 patients with type 2 diabetes receiving pharmacological prevention of CVD by 
ethnicity 



Characteristics 3 


Valid cases 


Norwegians 


South Asians 


Others b 


P c 


Primary prevention of CVD (n, %) 


1273 (100.0) 


830 (65.2) 


265 (20.8) 


178 (14.0) 




Males, % 


601 


47.2 


55.7 


49.4 


0.737 


Age, years, mean ( 95% CI) 


1273 


64.3 (63.4-65.2) 


51.0 (49.9-52.1) 


54.2 (52.6-55.7) 


<0.001 


Age at diagnosis of diabetes, years, mean (95% CI) 


1180 


58.0 (57.1-58.9) 


44.6 (43.4-45.7) 


48.2 (46.4-50.0) 


<0.001 


Diabetes duration, years, mean (95% CI) 


1180 


6.2 (5.8-6.6) 


6.1 (5.4-6.8) 


5.1 (4.4-5.8) 


0.077 


Current smoker, % (95% CI) 


742 


25.7 (22.6-28.9) 


10.8 (8.7-13.2) 


21.9 (19.0-25.0) 


0.001 


Secondary prevention of CVD (n, %) 


380 (100.0) 


299 (78.7) 


57 (15.0) 


24 (6.3) 




Males, % 


227 


57.5 


68.4 


66.7 


0.238 


Age, years, mean, (95% CI) 


380 


72.4 (71.2-73.6) 


58.2 (55.8-60.6) 


65.5 (61.2-69.9) 


<0.001 


Age at diagnosis of diabetes, years, mean, (95% CI) 


346 


64.7 (63.3-66.0) 


46.5 (43.8-49.3) 


54.7 (50.1-59.3) 


<0.001 


Diabetes duration, years, mean (95% CI) 


346 


7.5 (6.7-8.2) 


11.5 (9.4-13.5) 


9.5 (7.0-11.9) 


0.001 


Current smoker, % (95% CI) 


240 


22.4 (17.7-28.2) 


12.1 (8.5-16.7) 


20.5 (1 5.8-26.0) 


0.405 



a CVD: cardiovascular disease (i.e. angina pectoris or myocardial infarction or stroke or intermittent claudication). 
b Patients from other regions. 

c p-values. Chi-square test was applied to compare proportion between ethnic groups. One-way ANOVAs were applied to compare mean age, age at diagnosis of 
diabetes and diabetes duration between ethnic groups. 



Table 2 Primary cardiovascular prevention by ethnicity (n=1273): risk factors, pharmacological intervention and 
proportion not achieving targets 



Characteristics 3 


Valid cases 


Norwegians (n=830) 


South Asians (n=265) 


Others b (n=178) 


P c 


Age- and gender adjusted last available measure of risk factors for CVD (mean, 95% CI) 


HbA1c, % 


1205 


6.9 (6.78-6.94) 


7.4 (7.24-7.53) 


7.2 (7.01-7.37) 


<0.001 


SBP, mmHg 


1142 


137.6 (136.4-138.7) 


128.6 (126.4-130.8) 


131.0 (128.5-133.5) 


<0.001 


DBP, mmHg, 


1141 


80.3 (79.6-80.9) 


76.5 (75.3-77.8) 


77.7 (76.2-79.0) 


<0.001 


Total chol, mmol/L 


1198 


5.3 (5.19-5.33) 


5.1 (4.95-5.21) 


5.3 (5.14-5.45) 


0.049 


LDL-chol, mmol/L 


793 


3.2 (3.09-3.24) 


3.2 (3.01-3.31) 


3.2 (3.02-3.37) 


0.935 


HDL-chol, mmol/L 


1150 


1.4 (1.35-1.40) 


1.3 (1.22-1.32) 


1 .3 (1 .29-1 .40) 


0.001 


Total chol/HDL-chol 


1150 


4.0 (3.96-4.14) 


4.2 (4.02-4.34) 


4.2 (4.03-4.41) 


0.181 


Age- and gender adjusted proportion receiving pharmacological therapy (%, 95% CI) 






Glucose lowering 


1273 


71.6 (68.4-74.7) 


81.4 (76.6-86.3) 


78.7 (72.7-84.8) 


0.003 


Anti-hypertensive 


1273 


62.2 (58.7-65.7) 


41.2 (34.7-47.7) 


42.2 (34.7-49.8) 


<0.001 


Lipid-lowering 


1273 


35.4 (32.0-38.8) 


28.4 (22.7-34.0) 


16.2 (10.9-21.6) 


<0.001 


Age- and gender adjusted proportions not achieving treatment targets among patients receiving pharmacological therapy (%, 95% CI) 


HbA1c >7.5% 


899 


25.7 (21.2-30.2) 


38.2 (30.5-45.9) 


29.2 (21.2-37.3) 


0.008 


SBP > 140 mmHg 


672 


41.9 (37.5-46.4) 


21.6 (12.2-31.0) 


24.5 (14.0-35.1) 


<0.001 


DBP > 85 mmHg 


671 


25.4 (21.6-29.2) 


25.1 (15.9 -34.2) 


25.1 (14.7-35.3) 


0.996 


Total Chol/HDL-chol > 4.0 


382 


37.3 (31.4-43.1) 


33.0 (22.0-44.1) 


48.1 (29.5-66.8) 


0.382 



a Multiple linear regression was used to estimate means and multiple logistic regression was used to estimate proportions in the groups adjusted for age and 
gender. HbA1c was additionally adjusted for diabetes duration. SBP: systolic blood pressure. DBP: diastolic blood pressure. HbA1c was log-transformed before 
applying the multiple regression model and the geometric means is presented. 

Glucose- lowering therapy: prescription of anti-diabetic agents, insulin or any combinations. Anti-hypertensive therapy: prescription of one or combination of 

several agents. Lipid-lowering therapy: prescription of statins. 

b Patients from other regions than Western Europe/ North America and SA. 

c p-values. Wald tests were applied to test for differences in means and proportions between the groups adjusted for age and gender. 
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Table 3 Intensity of pharmacological therapy in T2DM patients receiving cardiovascular prevention by CVD status 



Characteristics 3 



Valid cases 



Intensity of therapy 



One agent 



Two agents 



Three or more agents 



Primary prevention of CVD 

Proportions of patients on glucose lowering therapy achieving and not achieving treatment target (%, 95% CI) 



HbAlc < 7.5% 595 63.9 (59.9-67.6) 34.6 (30.9-38.5) 

HbA1c>7.5% 304 43.4(38.0-49.9) 51.0(45.4-56.6) 

P < 0.001 b 

Proportions of patients on anti-hypertensive therapy achieving and not achieving treatment target (%, 95% CI) 



SBP < 140 mmHg 414 
SBP > 140 mmHg 258 
P=0.028 b 

DBP < 85 mmHg 499 
DBP>85mmHg 172 
P=0.834 b 

Secondary prevention of CVD 



43.7 (39.0-48.5) 
35.3 (29.7-41 .3) 

41.1 (36.9-45.5) 
39.0 (32.0-46.4) 



29.0 (24.8-33.5) 
28.3 (23.1-34.1) 

28.7 (24.9-32.8) 
28.5 (22.2-35.7) 



HbAlc < 7.5% 183 58.5 (51.2-65.4) 37.7 (31.4-44.9) 

HbA1c>7.5% 97 48.5 (38.8-58.3) 47.4 (37.8-57.3) 

P=0.269 b 

Proportions of patients on anti-hypertensive therapy achieving and not achieving treatment target (%, 95% CI) 



1 .5 (0.8-2.9) 

5.6 (3.5-8.8) 



27.3 (23.2-31.8) 

36.4 (30.7-42.3) 

30.3 (26.4-34.4) 
32.6 (26.0-39.9) 



Proportions of patients on glucose lowering therapy achieving and not achieving treatment target (%, 95% CI) 



3.8 (1.7-7.8) 
4.1 (1.3-10.5) 



SBP < 140 mmHg 


205 


31.7 (25.7-38.4) 


30.2 (24.4-36.9) 


38.0 (31.7-44.9) 


SBP > 140 mmHg 


114 


21.1 (14.5-29.5) 


34.2 (26.1-43.3) 


44.7 (35.9-53.9) 


P=0.125 b 










DBP < 85 mmHg 


268 


28.4 (23.3-34.0) 


31.7 (26.4-37.5) 


39.9 (34.2-45.9) 


DBP > 85 mmHg 


51 


25.5 (15.4-39.0) 


31.4 (20.3-45.1) 


43.1 (30.5-56.7) 


P=0.888 b 











a CVD: cardiovascular disease. Treatment target for glucose-lowering therapy: HbAlc < 7.5%, for antihypertensive therapy: systolic blood pressure (SBP) < 
140 mmHg and diastolic blood pressure (DBP) < 85 mmHg. 

b P-values. Chi-square tests were applied to compare proportions of patients receiving one, two or three agents and between those achieving and not achieving 
the specific treatment targets. 



anti-hypertensive therapy having SBP < 130 mmHg, 56 were 
receiving two or more agents. 

Among patients without glucose-lowering therapy, 5% had 
HbAlc > 7.5% and among those without anti-hypertensive 
therapy, 11% had SBP > 140 mmHg. Among patients 
without lipid-lowering therapy, 19% had total cholesterol/ 
HDL-cholesterol ratio > 5. Of the total PP group, 1.5% 
had hyperglycaemia, 4.8% hypertension and 12.7% 
dyslipidemia without relevant prescriptions. No ethnic dif- 
ferences were observed for non-prescription of preventive 
pharmacological treatment. 

Risk estimation for CHD by the UKPDS engine based 
on the 54% of Norwegian and 43% of South Asian patients 
with complete datasets, revealed comparable age- and 
gender-adjusted 10-year absolute risk (95% confidence 
interval) for CHD between the groups (South Asians: 19.0 
(17.5-20.5)%, Norwegians: 17.2(16.5-17.9)%). Patients with 
(n = 560) and without (n = 535) complete data for CVD 
risk estimations were comparable for age at diagnosis, 



SBP, total cholesterol, and HDL-cholesterol, but differed 
for age (60 years vs. 62 years, p = 0.027) diabetes duration 
(5.8 years vs. 6.6 years, p = 0.027), HbAlc (7.0% vs. 7.2%, 
p = 0.001) and proportions with smoking habits recorded 
(100% vs. 20%, p<0.001). After imputation and pooling of 
datasets, the age- and gender 10-year risk estimates 
for CHD increased for both groups (South Asians: 20.9 
(19.7-22.1)%, Norwegians 19.9 (18.7-21.1)%, but ethnic 
differences remained insignificant. 

Secondary prevention of CVD 

In the SP group, the proportions of patients with 
recorded CVD risk factors were comparable between 
ethnic groups. Pharmacological therapy was more inten- 
sive than in the PP group (glucose-lowering drugs: 78%, 
anti-hypertensives: 89%, lipid-lowering drugs: 64%). 
Among those on pharmacological therapy, 65% reached 
the HbAlc, 64% SBP and 66% lipid target, comparable 
with the PP group. 
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Table 4 Potential overtreatment in T2DM patients receiving pharmacological cardiovascular prevention by CVD status 
and ethnicity 



Characteristics 3 Total Norwegians 


South Asians 


Other 


p" 


Primary cardiovascular prevention in 1273 patients without known CVD 


Proportions of patients on glucose lowering therapy, n/N (%) 


HbA1c<6.0% 82/899 (9.1) 62/563 (11.0) 


7/202 (3.5) 


13/134 (9.7) 


0.006 


Proportions of patients on anti-hypertensive therapy, n/N (%) 








SBP < 130 mmHg 154/672 (22.9) 98/514 (19.1) 


36/90 (40.0) 


20/68 (29.4) 


•cO.001 


DBP < 65 mmHg 25/671 (3.7) 18/514 (3.5) 


6/89 (6.7) 


1/68 (1.5) 


0.193 


Secondary cardiovascular prevention in 380 patients with known CVD 








Proportions of patients on glucose lowering therapy, n/N (%) 


HbA1 c < 6.0% 25/280 (8.9) 24/209 (1 1 .5) 


1/52 (1.9) 


0/1 9 (0.0) 


0.035 


Proportions of patients on anti-hypertensive therapy, n/N (%) 








SBP < 130 mmHg 76/319(23.8) 55/262 (21.0) 


1 7/40 (42.5) 


4/1 7 (23.5) 


0.012 


DBP < 65 mmHg 26/319(8.2) 16/262(6.1) 


6/40 (1 5.0) 


4/17 (23.5) 


0.009 



a CVD: cardiovascular disease. Potential overtreatment with glucose-lowering therapy if HbAlc < 6.0%, with antihypertensive therapy if systolic blood pressure 
(SBP) < 130 mmHg or diastolic blood pressure (DBP) < 65 mmHg. n: number of patients on pharmacological therapy with HbAlc < 6.0%, SPB < 130 mmHg or 
DBP < 65 mmHg, N: valid cases. 

b P-values. Chi-square tests were applied to compare proportions between ethnic groups. 



HbAlc, DBP, HDL- cholesterol and total cholesterol/ 
HDL-cholesterol ratio differed between the ethnic 
groups (Table 5). Compared with the PP group, the eth- 
nic differences for HbAlc were larger in the SP group. 
For patients on pharmacological therapy not achieving 
treatment targets, a similar pattern to that found in the 
PP group was observed for the ethnic groups (Table 5). 

Among the 25 patients on glucose-lowering therapy 
with a HbAlc < 6.0%, 12 were > 75 years, 12 had a dia- 
betes duration > 10 years and 10 received two or three 
glucose-lowering agents (Table 4). Of the 76 patients on 
antihypertensive therapy with SBP < 130 mmHg, 21 
used two or more anti-hypertensives. 

Among patients without glucose-lowering therapy, 4% 
had HbAlc > 7.5% while 5% of those without anti- 
hypertensive therapy had SBP > 140 mmHg. Among 
patients without lipid-lowering therapy, 21% had total 
cholesterol/HDL-cholesterol ratio > 4. Of the total SP 
group, 0.8% had hyperglycaemia, 0.5% hypertensjon and 
7.4% dyslipidemia without relevant prescriptions. No 
ethnic differences were observed for these proportions. 

Discussion 

Our study adds to a sparse literature on primary and 
secondary prevention of CVD in T2DM patients of dif- 
ferent ethnic origin in general practice. Norwegian GPs 
comply reasonably well with the guidelines with respect 
to which patients should be prescribed glucose-lowering 
and anti-hypertensive therapy across different ethnic 
groups of patients, but lipid lowering therapy was rela- 
tively underused. However, for those on pharmacological 
treatment, both in the PP and SP group, at least one in 
three did not reach specified treatment targets, and a 



significant proportion of these patients used only one 
drug to lower their HbAlc or BP. There seems to be a 
potential to safely improve the achievement of treat- 
ment targets, especially regarding glucose-lowering 
therapy in South Asians and anti-hypertensive therapy 
in Norwegians, as very few seemed to be at risk of po- 
tentially adverse effects due to overtreatment of hyper- 
glycemia or hypertension, especially in the PP group. 

Strengths and limitations 

Our study population is probably representative for the 
population in suburban areas in Eastern Oslo [32]. 
Other strengths are the detailed recording of prescrip- 
tions, HBAlc, BP and lipid values in EMRs together 
with physician based diagnosis of diabetes and CVD. 

When sampling the data, our focus was on GPs' adhe- 
rence to guidelines, and patients receiving specialist care 
were excluded. This represents a limitation in relation 
to the total diabetes population. Furthermore, we lack 
potentially important information regarding side effects 
of pharmacological therapy, lifestyle intervention and 
language barriers [37] or health literacy [38] which may 
influence adherence with prescribed medication [39]. 

Missing data limit the validity of our results regarding 
the estimated risk for future CHD. Multiple imputation 
of missing values may, however, limit this problem if 
data are missed at random. Estimates after imputation 
therefore probably reflect the whole study population 
[36]. The shorter diabetes duration and a better glycaemic 
control in patients with complete data for risk estimation 
may explain why the risk estimates increased after im- 
putation. Estimated CHD risks should nevertheless be 
interpreted with caution due to this limitation. 
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Table 5 Secondary cardiovascular prevention by ethnicity (n=380): risk factors, pharmacological intervention and 
proportion not achieving targets 



Characteristics 3 


Valid cases 


Norwegians (n=299) 


South Asians (n=57) 


Others b (n=24) 


P c 


Age- and gender adjusted last available measure of risk factors for CVD (mean, 95% CI) 


HbA1c, % 


360 


7.0 (6.84-7.13) 


7.9 (7.48-8.28) 


7.5 (6.96-8.08) 


<0.001 


SBP, mmHg 


356 


135.5 (136.3-140.7) 


134.3 (128.8-139.8) 


138.9 (131-146.7) 


0.370 


DBP, mmHg 


356 


78.7 (77.6-79.8) 


73.7 (70.9-76.4) 


72.5 (68.6-76.4) 


<0.001 


Total chol, mmol/L 


349 


4.7 (4.58-4.83) 


4.6 (4.30-4.87) 


4.8 (4.40-5.25) 


0.596 


LDL-chol, mmol/L 


231 


2.7 (2.59-2.88) 


2.6 (2.30-2.95) 


2.8 (2.21-3.34) 


0.817 


HDL-chol, mmol/L 


332 


1.3 (1.27-1.36) 


1.2 (1.07-1.26) 


1.2 (1.10-1.37) 


0.013 


Total chol/HDL-chol 


332 


3.7 (3.60-3.88) 


4.1 (3.80-4.41) 


4.1 (3.67-4.58) 


0.049 


Age- and gender adjusted proportion receiving pharmacological therapy (%, 95% CI) 






Glucose lowering 


380 


73.8 (68.5-79.0) 


96.5 (91.7-101.3) 


87.9 (75.0-100.9) 


<0.001 


Anti-hypertensive 


380 


91.1 (87.8-94.4) 


86.6 (77.4-95.9) 


80.7 (64.9-96.5) 


0.345 


Lipid-lowering 


380 


66.3(60.4-72.1) 


60.7(46.1-75.3) 


67.5(47.5-87.5) 


0.781 


Age- and gender adjusted proportions not achieving treatment targets among patients receiving pharmacological therapy (%, 95% CI) 


HbA1c >7.5% 


280 


26.0 (19.4-32.6) 


47.2 (31.4- 63.0) 


39.6 (16.3-62.9) 


0.031 


SBP > 140 mmHg 


319 


35.5 (29.5-41.5) 


22.3 ( 7.7 - 36.8) 


56.1 (32.2 - 80.0) 


0.050 


DBP > 85 mmHg 


319 


16.5 (12.0-21.1) 


12.2 (2.3-22.1) 


1 1 .6 (-3.6-26.7) 


0.645 


Total Chol/HDL chol > 4.0 


226 


31.8 (24.8-39.0) 


43.8 (27.6-59.9) 


28.5 (7.1 - 50.0) 


0.378 



a Multiple linear regression was used to estimate means and multiple logistic regression was used to estimate proportions in the groups adjusted for age and 
gender. HbAlc was additionally adjusted for diabetes duration. SBP: systolic blood pressure. DBP: diastolic blood pressure. HbAlc was log-transformed before 
applying the multiple regression model and the geometric means is presented. 

Glucose- lowering therapy: prescription of anti-diabetic agents, insulin or any combinations. Anti-hypertensive therapy: prescription of one or combination of 

several agents. Lipid-lowering therapy: prescription of statins. 

b Patients from other regions than Western Europe/ North America and SA. 

c p-values. Wald tests were applied to test for differences in means and proportions between the groups adjusted for age and gender. 



Adherence to the guidelines 

Norwegian GPs performed good quality diabetes care 
with respect to recommended measurements of HbAlc, 
SBP and total cholesterol. Our findings here are compar- 
able with those reported from a British general practice 
study [40]. Although most patients with risk factor levels 
above treatment thresholds received pharmacological 
therapy according to guidelines, a significant proportion 
did not achieve treatment targets despite receiving more 
intensive treatment compared with those who reached 
targets for HbAlc and SBP. On the other hand, our re- 
sults may suggest that patients with higher age, longer 
diabetes duration and poorer glycaemic control are more 
likely to miss regular appointments. The GPs should pay 
particular attention to these patients. 

In spite of receiving more intensive glucose-lowering 
therapy, the ethnic minority groups still had higher 
HbAlc than the Norwegians, both in PP and SP. This 
finding is in accordance with previous findings from 
British general practice [41,42] and may reflect lower 
age at diagnosis [42,43], more pronounced insulin resist- 
ance, language barriers or poorer adherence with pre- 
scribed therapy [44,45]. In Norwegian T2DM patients, 
under-treatment of hypertension or non-adherence with 
prescribed medication may represent a challenge. 



However, a patient's acceptance of using an intensive 
and complex pharmacological regimen for CVD preven- 
tion must be considered. The patients' preferences, cul- 
tural factors, skepticism towards polypharmacy [37,39,46] 
may all influence GPs' prescribing practice and patients' 
adherence to prescribed therapy and thereby also health 
outcomes. 

Furthermore, the GPs have to take into account add- 
itional costs in terms of adverse drug reactions and 
possible interactions in polypharmacy, without added 
clinical benefits [28,47]. This is even more relevant as 
the latest version of the Norwegian guidelines promote 
even lower threshold levels for HbAlc (< 7.0%) and BP 
(135/80 mmHg), if not otherwise contraindicated [48]. 
Hypotension may represent barriers for doctors and 
patients. However, a recent systematic review and meta- 
analysis concluded that intensive anti-hypertensive ther- 
apy may provide greater protection against CVD events 
and micro-vascular complications, not least in patients 
with diabetes [49]. Furthermore, very tight glycaemic 
control must be individualized and the possible benefit 
of a reduction of microvascular complications must be 
weighed against the possibility of hypoglycemia [50] and 
increased mortality, especially in elderly patients with 
CVD and long diabetes duration [26]. In this study we 
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have no information about side effects of therapy and 
the GPs strategies for shared decision-making with their 
patients. 

At the time of our study, GPs seemed to focus more 
on glucose-lowering and anti-hypertensive than on lipid- 
lowering therapy. Since we collected our data, prescrip- 
tion of newer glucose-lowering agents and statins in the 
general population has increased [51]. Statins have a 
modest effect on HDL-cholesterol levels, other strategies 
for lipid therapy may be considered, especially for South 
Asians where HDL-cholesterol seems to be particularly 
important [52]. 

CHD risk estimation 

The age- and gender adjusted 10-year risk for CHD were 
lower than corresponding estimates from the US (22.5%) 
[53] and in Australian general practice (20.3%) [54]. This 
may relate to our exclusion of patients receiving specialist 
care, who may be at higher risk for CVD. The UKPDS 
Risk Engine is considered to be a useful tool to identify 
individuals with T2DM at high risk for CVD in order to 
target preventive therapy, but may not provide equally 
valid absolute risk estimates in different populations 
[55,56]. We do not have cause-specific mortality statistics 
for different ethnic minority groups in Norway. However, 
lower rates of hypertension and smoking in South Asians 
may balance out the effect of higher HBAlc compared 
with Norwegians [53]. 

Conclusions 

GPs adhered to guidelines and prescribed pharmacological 
therapy for the primary and secondary prevention of CVD 
in most T2DM patients with risk factor levels above treat- 
ment thresholds in all ethnic groups. However, more 
intensive pharmacological therapy may be justified for the 
relatively large proportion of patients on pharmacological 
therapy that does not reach treatment targets. This relates 
in particular to lipid-lowering therapy for all ethnic groups, 
antihypertensive therapy for Norwegians and glucose- 
lowering therapy in ethnic minorities. Reaching treatment 
targets for HbAlc in South Asians is challenging both in 
primary and secondary prevention. Future clinical guide- 
lines for the primary and secondary prevention of CVD in 
patients with T2DM should take into account the role of 
ethnicity. Updated risk estimates based on observed CVD 
morbidity- and mortality rates for the major ethnic groups 
are warranted. 

Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

The data collection was conceived and designed by AKJ, TC, and JGC. ATT 
and ID performed the analysis. All authors participated in discussing the 
results. ATT wrote the first draft of the manuscript and all authors 
commented on the drafts and approved the final version. 



Acknowledgments 

The authors would like to thank The Norwegian Medical Association, The 
Norwegian Diabetes Association and South-Eastern Norway Regional Health 
Authority for funding this project. 

Author details 

'Department of General Practice, Institute of Health and Society, University of 
Oslo, Oslo, Norway. 2 Faculty of Medicine, University of Oslo, Oslo, Norway, 
department of endocrinology, obesity and preventive medicine, University 
of Oslo, Oslo, Norway, department of Medicine, Nordland Hospital, Bodo, 
Norway, department of Medicine, Stavanger University Hospital, Stavanger, 
Norway, department of Community Medicine, Institute of Health and 
Society, University of Oslo, Oslo, Norway, division of Epidemiology, 
Norwegian Institute of Public Health, Oslo, Norway, dslo and Akershus 
University College of Applied Sciences, Oslo, Norway. 

Received: 1 1 December 2012 Accepted: 16 May 2013 
Published: 20 May 2013 

References 

1. Nathan DM, Meigs J, Singer DE: The epidemiology of cardiovascular 
disease in type 2 diabetes mellitus: how sweet it is ... or is it? Lancet 

1997, 350(Suppl 1J5I4-SI9. 

2. Seshasai SR, Kaptoge S, Thompson A, Di AE, Gao P, Sarwar N, Whinncup PH, 
Mukamal KJ, Gillum RF, Holm I, Nj0lstad I, Fletcher A, Nilsson P, Lewington 
S, Collins R, Gudnason V, Thompsom SG, Sattar N, Selvin E, Hu FB, Danesh J: 
Diabetes mellitus, fasting glucose, and risk of cause-specific death. N 
Engl J Med 201 1 , 364:829-841 . 

3. Mather HM, Keen H: The Southall diabetes survey: prevalence of known 
diabetes in Asians and Europeans. Br Med J (Clin Res Ed) 1985, 291:1081-1084. 

4. Wandell PE, Carlsson A, Steiner KH: Prevalence of diabetes among 
immigrants in the Nordic countries. Curr Diabetes Rev 2010, 6:126-133. 

5. Vandenheede H, Deboosere P, Stirbu I, Agyemang CO, Harding S, Juel K, 
Rafnsson SB, Regidor E, Rey G, Rosato M, Mackenbach JP, Kunst AE: Migrant 
mortality from diabetes mellitus across Europe: the importance of 
socio-economic change. Eur J Epidemiol 2012, 27:109-1 17. 

6. Chaturvedi N, Fuller JH: Ethnic differences in mortality from 
cardiovascular disease in the UK: do they persist in people with 
diabetes? J Epidemiol Community Health 1 996, 50:1 37-1 39. 

7. Bertuccio P, Levi F, Lucchini F, Chatenoud L, Bosetti C, Negri E, La Wecchia 
C: Coronary heart disease and cerebrovascular disease mortality in 
young adults: recent trends in Europe. Eur J Cardiovasc Prev Rehabil 201 1, 
18:627-634. 

8. Ford ES, Capewell S: Proportion of the decline in cardiovascular mortality 
disease due to prevention versus treatment: public health versus clinical 
care. Annu Rev Public Health 201 1, 32:5-22. 

9. Vaartjes I, O'Flaherty M, Grobbee DE, Bots ML, Capewell S: Coronary heart 
disease mortality trends in the Netherlands 1972-2007. Heart 201 1, 
97:569-573. 

10. Davidsen M, Bronnum-Hansen H, Jorgensen T, Madsen M, Gerdes LU, Osier 
M, Schroll M: Trends in incidence, case-fatality and recurrence of 
myocardial infarction in the Danish MONICA population 1982-1991. 
Eur J Epidemiol 2001, 17:1 1 39-1 145. 

1 1 . Mannsverk J, Wilsgaard T, Njolstad I, Hopstock LA, Lochen ML, Mathiesen EB, 
Thelle DS, Rasmussen K, Bonaa KH: Age and gender differences in incidence 
and case fatality trends for myocardial infarction: a 30-year follow-up. The 
Tromso Study. Eur J Cardiovasc Prev Rehabil 201 2, 1 9:927-934. 

12. Lundblad D, Holmgren L, Jansson JH, Naslund U, Eliasson M: Gender 
differences in trends of acute myocardial infarction events: the Northern 
Sweden MONICA study 1. BMC Cardiovasc Disord 2008, 8:17. 

13. Gregg EW, Cheng YJ, Saydah S, Cowie C, Garfield S, Geiss L, Barker L: Trends 
in death rates among u.s. Adults with and without diabetes between 
1997 and 2006: findings from the national health interview survey. 
Diabetes Care 2012, 35:1252-1257. 

14. Thomas RJ, Palumbo PJ, Melton LJ III, Roger VL, Ransom J, O'Brien PC, 
Leibson CL: Trends in the mortality burden associated with diabetes 
mellitus: a population-based study in Rochester, Minn, 1970-1994. 
Arch Intern Med 2003, 163:445-451. 

15. Lipscombe LL, Hux JE: Trends in diabetes prevalence, incidence, and 
mortality in Ontario, Canada 1995-2005: a population-based study. 
Lancet 2007, 369:750-756. 



Tran et al. BMC Health Services Research 2013, 13:182 
http://www.biomedcentral.com/1472-6963/13/182 



Page 9 of 10 



16. Dale AC, Midthjell K, Nilsen Tl, Wiseth R, Vatten LJ: Glycaemic control 
in newly diagnosed diabetes patients and mortality from ischaemic 
heart disease: 20-year follow-up of the HUNT Study in Norway. 

Eur Heart J 2009, 30:1372-1377. 

17. Nauta ST, Deckers JW, Akkerhuis KM, van Domburg RT: Short- and 
long-term mortality after myocardial infarction in patients with and 
without diabetes: changes from 1985 to 2008. Diabetes Care 2012, 
35:2043-2047. 

18. Harding S, Rosato M, Teyhan A: Trends for coronary heart disease and 
stroke mortality among migrants in England and Wales, 1979-2003: 
slow declines notable for some groups. Heart 2008, 94:463-470. 

19. The national guidelines for individual primary prevention of 
cardiovascular diseases: [http://helsedirektoratet.no/publikasjoner/ 
nasjonal-faglig-retningslinje-for-individuell-primerforebygging-av-hjerte- 
og-karsykdommer/Sider/default.aspx]. 

20. Graham I, Atar D, Borch-Johnsen K, Boysen G, Burell G, Cifkova R, 
Dallongeville J, De Backer G, Ebrahim S, Gjelsvik B, Herrmann-Lingen C, 
Hoes A, Humphries S, Knapton M, Perk J, Priori SG, Pyorala K, Reiner Z, 
Ruilope L, Sans-Menendez S, Op Reimer WS, Weissberg P, Wood D, 
Yarnell J, Zamorano JL, Walma E, Fitzgerald T, Cooney (V1T, Dudina A, 
Vahanian A: European guidelines on cardiovascular disease 
prevention in clinical practice: full text. Fourth Joint Task Force of 
the European Society of Cardiology and other societies on 
cardiovascular disease prevention in clinical practice (constituted by 
representatives of nine societies and by invited experts). 

Eur J Cardiovasc Prev Rehabil 2007, 14(Suppl 2):1-113. 

21. Lanting LC, Joung IM, Mackenbach JP, Lamberts SW, Bootsma AH: 
Ethnic differences in mortality, end-stage complications, and quality 
of care among diabetic patients: a review. Diabetes Care 2005, 
28:2280-2288. 

22. Mlllett C, Netuveli G, Saxena S, Majeed A: Impact of pay for performance 
on ethnic disparities in intermediate outcomes for diabetes: longitudinal 
study. Diabetes Care 2008, 32:404-409. 

23. Trivedi AN, Zaslavsky AM, Schneider EC, Ayanian JZ: Trends in the quality 
of care and racial disparities in Medicare managed care. N Engl J Med 
2005, 353:692-700. 

24. Stevens RJ, Kothari V, Adler Al, Stratton IM: The UKPDS risk engine: a 
model for the risk of coronary heart disease in Type II diabetes 
(UKPDS 56). Clin Sci (Lond) 2001, 101:671-679. 

25. Elley CR, Robinson E, Kenealy T, Bramley D, Drury PL: Derivation and 
validation of a new cardiovascular risk score for people with type 2 
diabetes: the new Zealand diabetes cohort study. Diabetes Care 2010, 
33:1347-1352. 

26. Gerstein HC, Miller ME, Byington RP, Goff DC Jr, Bigger JT, Buse JB, 
Cushmann WC, Genuth S, Ismail-Beigi F, Grimm RH Jr, Simons-Morton DG: 
Effects of intensive glucose lowering in type 2 diabetes. N Engl J Med 
2008, 358:2545-2559. 

27. Cheng AY, Leiter LA: Diabetes and cardiovascular disease: the role of 
glycemic control. Cun Diab Rep 2009, 9:65-72. 

28. Kerr EA, Lucatorto MA, Holleman R, Hogan MM, Klamerus ML, Hofer TP, Va 
Diabetes Quality Enhancement Reasearch Initiative (QUERI) Workgroup on 
Clinical Action Measures: Monitoring performance for blood pressure 
management among patients with diabetes mellitus: too much of a 
good thing?Monitoring performance for BP management in diabetes. 
Arch Intern Med 2012, 172:938-945. 

29. Cushman WC, Evans GW, Byington RP, Goff DC Jr, Grimm RH Jr, Cutler 
JA, Simons-Morton DG, Basile JN, Corson MA, Probstifleld JL, Peterson 
KA, Frledewald WT, Buse JB, Bigger JT, Gerstein HC, Ismail-Beigi F: 
Effects of intensive blood-pressure control in type 2 diabetes 
mellitus. N Engl J Med 2010, 362:1575-1585. 

30. Tran AT, Straand J, Diep LM, Meyer HE, Birkeland Kl, Jenum AK: 
Cardiovascular disease by diabetes status in five ethnic minority groups 
compared to ethnic Norwegians. BMC Publ Health 2011, 11:554. 

31. Jenum AK, Holme I, Graff-lversen S, Birkeland Kl: Ethnicity and sex are 
strong determinants of diabetes in an urban Western society: 
implications for prevention. Diabetologia 2005, 48:435-439. 

32. Tran AT, Diep LM, Cooper JG, Claudi T, Straand J, Birkeland K, Ingskog W, 
Jenum AK: Quality of care for patients with type 2 diabetes in general 
practice according to patients' ethnic background: a cross-sectional 
study from Oslo, Norway. BMC Health Sen/ Res 2010, 10:145. 



33. Claudi T, Ingskog W, Cooper JG, Jenum AK, Hausken MF: [Quality of 
diabetes care in Norwegian general practice]. Tidsskr Nor Laegeforen 2008, 
128:2570-2574. 

34. Cooper JG, Claudi T, Jenum AK, Thue G, Hausken MF, Ingskog W, Sanberg S: 
Quality of care for patients with type 2 diabetes in primary care in 
Norway is improving. Results of cross-sectional surveys of 33 general 
practices in 1995 and 2005. Diabetes Care 2008, 32:81-83. 

35. Zoungas S, Chalmers J, Ninomiya T, Li Q, Cooper ME, Colagiuri S, Fulcher G, 
de Galan BE, Harrap S, Hamet P, Heller S, MacMahon S, Marre M, Poulter N, 
Travert F, Patel A, Neal B, Woodward M: Association of HbAlc levels with 
vascular complications and death in patients with type 2 diabetes: 
evidence of glycaemic thresholds. Diabetologia 2012, 55:636-643. 

36. Sterne JA, White IR, Carlln JB, Spratt M, Royston P, Kenward MG, Wood AM, 
Carpenter JR: Multiple imputation for missing data in epidemiological 
and clinical research: potential and pitfalls. BMJ 2009, 338:b2393. 

37. Hakonsen H, Toverud EL: Cultural influences on medicine use among 
first-generation Pakistani immigrants in Norway. Eur J Clin Pharmacol 
2012, 68:171-178. 

38. Safeer RS, Keenan J: Health literacy: the gap between physicians and 
patients. Am Earn Physician 2005, 72:463-468. 

39. Cramer JA, Benedict A, Muszbek N, Keskinaslan A, Khan ZM: The 
significance of compliance and persistence in the treatment of 
diabetes, hypertension and dyslipidaemia: a review. Int J Clin Pract 
2008, 62:76-87. 

40. Gray J, Millett C, Saxena S, Netuveli G, Khunti K, Majeed A: Ethnicity and 
quality of diabetes care in a health system with universal coverage: 
population-based cross-sectional survey in primary care. J Gen Intern Med 
2007, 22:1317-1320. 

41 . Soljak MA, Majeed A, Eliahoo J, Dornhorst A: Ethnic inequalities in the 
treatment and outcome of diabetes in three English Primary Care Trusts. 
Int J Eguity Health 2007, 6:8. 

42. McElduff P, Edwards R, Burns JA, Young RJ, Heller R, Long B, Jones G, New 
JP: Comparison of processes and intermediate outcomes between South 
Asian and European patients with diabetes in Blackburn, north-west 
England. Diabet Med 2005, 22:1226-1233. 

43. Mukhopadhyay B, Forouhi NG, Fisher BM, Kesson CM, Sattar N: A 
comparison of glycaemic and metabolic control over time among South 
Asian and European patients with Type 2 diabetes: results from 
follow-up in a routine diabetes clinic. Diabet Med 2006, 23:94-98. 

44. Gafvels C, Wandell PE: Coping strategies in immigrant men and women 
with type 2 diabetes. Diabetes Res Clin Pract 2007, 76:269-278. 

45. Palanlappan LP, Carnethon MR, Fortmann SP: Heterogeneity in the 
relationship between ethnicity, BMI, and fasting insulin. Diabetes Care 
2002, 25:1351-1357. 

46. Goldenberg N, Glueck C: Efficacy, effectiveness and real life goal 
attainment of statins in managing cardiovascular risk. Vase Health Risk 
Manag 2009, 5:369-376. 

47. Timbie JW, Hayward RA, Vijan S: Variation in the net benefit of aggressive 
cardiovascular risk factor control across the US population of patients 
with diabetes mellitus. Arch Intern Med 2010, 170:1037-1044. 

48. The national guidelines for prevention, diagnosis and treatment of diabetes: 
[http7/helsedirektoratet.no/publikasjoner/nasjonal-faglig-retningslinje- 
diabetes/Sider/default.aspx], 

49. Lv J, Neal B, Ehteshami P, Ninomiya T, Woodward M, Rodgers A, Wang H, 
MacMahon S, Turnbull F, Hillis G, Chalmers J, Perkovic V: Effects of intensive 
blood pressure lowering on cardiovascular and renal outcomes: a 
systematic review and meta-analysis. PLoS Med 2012, 9:el001 293. 

50. Hemmingsen B, Lund SS, Gluud C, Vaag A, Almdal T, Hemmingsen C, 
Wetterslev J: Intensive glycaemic control for patients with type 2 
diabetes: systematic review with meta-analysis and trial sequential 
analysis of randomised clinical trials. BMJ 201 1, 343:d6898. 

51. Norwegian Prescription Database: [http://www.norpd.no]. 

52. Cziraky MJ, Watson KE, Talbert RL: Targeting low HDL-cholesterol to 
decrease residual cardiovascular risk in the managed care setting. 
J Manag Care Pharm 2008, 14(8 Suppl):3-28. 

53. Kirk JK, Bertonl AG, Case D, Bell RA, Goff DC Jr, Narayan KM: Predicted risk 
of coronary heart disease among persons with type 2 diabetes. 
Coron Artery Dis 2007, 18:595-600. 

54. Wan Q, Harris MF, Jayasinghe UW, Flack J, Georgiou A, Penn DL, Burns JR: 
Quality of diabetes care and coronary heart disease absolute risk in 



Tran et al. BMC Health Services Research 2013, 13:182 
http://www.biomedcentral.com/1472-6963/13/182 



Page 10 of 10 



patients with type 2 diabetes mellitus in Australian general practice. 

Qual Saf Health Care 2006, 15:131-135. 

55. Van der Heijden AA, Ortegon MM, Niessen LW, Nijpels G, Dekker JM: 
Prediction of coronary heart disease risk in a general, pre-diabetic, and 
diabetic population during 10 years of follow-up: accuracy of the 
Framingham, SCORE, and UKPDS risk functions: The Hoorn Study. 
Diabetes Care 2009, 32:2094-2098. 

56. Guzder RN, Gatling W, Mullee MA, Mehta RL, Byrne CD: Prognostic value of 
the Framingham cardiovascular risk equation and the UKPDS risk engine 
for coronary heart disease in newly diagnosed Type 2 diabetes: results 
from a United Kingdom study. Diabet Med 2005, 22:554-562. 



doi:l 0.1 1 86/1 472-6963-1 3-1 82 

Cite this article as: Tran ef al: Pharmacological primary and secondary 
cardiovascular prevention among diabetic patients in a multiethnic 
general practice population: still room for improvements. BMC Health 
Services Research 201 3 1 3:1 82. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at /'"A n! _, ul _-| r Q r,tr=l 

www.biomedcentral.com/submit ammBa central 



V 



